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Uplatnenie vysledkov projektu

Projekt spada do kategdrie zakladného vyskumu. Poznatky nadobudnuté pri rieSeni cielov
projektu pomo&2u nielen posuvat dalej hranice poznania v oblasti vyvinovej neurobiologie,
ale maju tiez pomoct zodpovedat na otazku, €i endogénne kmeriové bunky maju potencial
predstavovat perspektivnu regeneraénu stratégiu v ramci neuroregenerativneho vyskumu,
alebo je potrebné obratit pozornost' na iné, vhodnejSie typy stratégii. Po¢as rieSenia projektu
boli vyvinuté, alebo zdokonalené viaceré metodiky: model minimalneho poranenia miechy,
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metodika na kvantifikaciu poctu buniek v Z-stacku pomocou novovyvinutého softvéru
Confocounter, implementacia zariadenia Eye Tracker na vyhodnotenie stereologickych
vzoriek v programoch DPV a Confocounter, metodika stanovenie dizky bunkového cyklu in
situ, ¢i metodika na simulaciu (matematické modelovanie) prirastku bunkovych populacii

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Projekt APVV-15-0239 je zamerany na charakterizaciu vyvinovych procesov, ktoré sa
odohravaju vo vystelke centralneho kanala miechy potkana poc€as perinatalneho vyvinu s
cielom vysSetrit kontinuitu populacii kmefiovych a progenitorovych buniek pritomnych v tejto
oblasti a ziskat tak dbleZité poznatky o identite, fenotype, bioldgii, viastnostiach a pévode
kmenovych buniek nervového systému v dospelosti. Zistili sme, ze schopnost produkovat
neurony ma v réznych Castiach nervového systému a v réznych fazach ontogenézy
pomerne heterogénna skupina buniek. V priebehu ontogenézy populacie buniek tvoriacich
vystelku centralneho kanala miechy postupne diferencuju, &im sa obmedzuje ich spontanny
potencial v in vivo, ako aj in vitro podmienkach. V priebehu rieSenia projektu sme zmapovali
neskoru produkciu ektopickej skupiny cerebrospinalny mok kontaktujucich neurénov,
produkciu astrocytov v perinatalnom obdobi, €i produkciu ependymovych buniek a buniek
neznameho typu na zaklade matematického modelovania. Na modelovom priklade
rostralnej migranej drahy sme dokazali kfu€ovu ulohu krvnych ciev pri zabezpeceni
navigacie putujucim neuroblastom. Migracia novovzniknutych buniek z vystelky centralneho
kanala prebieha odliSnym spésobom, ktory je indukovany prerusenim kontaktov s okolitymi
bunkami vystelky a pasivnou translokaciou uvolfnenej bunky mimo vystelky pod tlakom
okolitych proliferujucich buniek. Pri vyskume apoptézy pomocou detekcie aktivovanej
kaspazy 3 a postiepaného proteinu PARP sme zistili, Zze aktivovana kaspaza 3 je pritomna
vo velkom pocte buniek nielen pocas vyvinu, ale aj v dospelosti v porovnani s bunkami,
ktoré skuto&ne podstupia programovanu bunkovu smrt. Nade udaje preto poukazuju na
pritomnost signifikantnej aktivity postiepanej kaspazy 3 v gliovych bunkach miechy pocas
perinatalneho obdobia a v dospelosti, ktoré nie su asociované s procesmi apoptdzy. Druha
Cast projektu bola zamerana na charakterizacia procesov prebiehajuce v oblasti centralneho
kanala po poraneni s pouzitim nami vyvinutého modelu minimalneho poranenia u zvierat
pocas skorého a neskorého postnatalneho vyvinu a v dospelosti, pricom zvierata po zakroku
prezivali 1-56 dni na zmapovanie procesov prebiehajucich poc€as akutnej, sekundarnej a
chronickej fazy. PouZitie relativne jednoduchého modelu minimalneho poranenia miechy v
réznych etapach postnatalneho Zivota umoznilo zamerat' sa na rozdiely v aktivite a
regeneracnej kapacite vystelky centralneho kanala po poraneni v €ase, ked sa v tejto oblasti
nachadzaju odlidné typy kmenhovych, resp. progenitorovych buniek. Zistili sme, Ze poranenie
vyvola vo vSeobecnosti len miernu a prechodnu reakciu s odliSnym prejavom na réznych
urovniach. Z naSich vysledkov vyplyva, Ze k najvacsej stimulacii buniek vystelky doslo u
potkanov s poranenim miechy pocas neskorého postnatalneho vyvinu, k Comu
pravdepodobne prispela aj mensSia zapalova reakcia v porovnani so zvieratami s poranenim
miechy pocas skorého postnatalneho vyvinu a v dospelosti. Nase vysledky potvrdzuju
opodstatnenost’ dalSieho vyskumu neuroregeneracnych procesoch odohravajucich sa po€as
vyvinu so slubnou perspektivou aj pri uplatneni v humannej medicine.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The project APVV-15-0239 is focused on the characterization of developmental processes,
which take place in the lining of the central canal of the rat spinal cord during perinatal
period. The aim is to describe the continuity of the stem and progenitor cell populations in
this area and to obtain the valuable information about the identity, phenotype, biology,
features and origin of adult neural stem cells. During the implementation of the project goals
we learned that multiple types of cell populations in different parts of nervous system at
various stages of ontogenesis possess the ability to generate neurons. Particularly, cells
forming the lining of spinal cord central canal undergo differentiation, which is associated
with the restriction of their potential in vitro and in vivo conditions. In the experiments, we
described the generation of the late subpopulation of ectopic cerebrospinal fluid-contacting
neurons; astrogliogenesis in perinatal period; and generation of ependymal cells and
unknown cells using mathematical modelling. In rostral migratory stream, which was used
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as the model environment, we proved the key role of the blood vessels in navigating of the
migratory neuroblasts. However, migration of newly formed cells from the central canal
lining is based on different mechanisms, which are induced by the loss of contact with
surrounding cells and passive translocation of the released cell outside the central canal
lining under the pressure of proliferating surrounding cells. Employing activated Caspase 3
and cleaved PARP antibodies during investigation of apoptosis, we revealed that activated
Caspase 3 is present in numerous cells not only during development, but also in adulthood,
and its presence is not restricted for apoptotic cells. Our results indicate significant non-
apoptotic roles of activated Caspase 3 in glial cells, both during perinatal development and
in adulthood. In the second stage of the project we focused on the characterization of
processes occurring in central canal area after the injury using in-house minimal injury
model in experimental animals during early and late postnatal development and in the
adulthood. The animals survived 1-56 days after the surgery to describe the processes
which take place in the acute, secondary and chronic phase. Employment of a relatively
simple model of spinal cord injury at different stages of postnatal life, allowed us to focus on
the differences in the activity and regenerative capacity of the central canal lining in
correlation with the presence of different stem cell and progenitor cell populations in the
central canal lining during postnatal life. Based on the results, spinal cord injury triggers the
mild and transient reactions at different levels. The most prominent reaction of the central
canal lining along with the lower inflammatory response were noticed in animals injured
during late postnatal development, compared to animals subjected to spinal cord injury
during early development as well as in the adulthood. Our results testify the importance of
the further research of neuroregenerative processes occurring during the development with
the ambition of their employment in the human medicine in the future.
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